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1.1. Protein Kinase C
The pivotal role of protein kinase C (PK-C) in cellular
signal transduction supports its signiﬁcance as a thera-
peutic target for cancer and other diseases. The PK-C
isozymes are a family of related serine/threonine kinases
which contain, in their regulatory domain, several copies
of cysteine-rich motifs (C1 domains) about 50 amino
acids long. These bind to phorbol ester tumour promot-
ers and to the second messenger diacylglycerol (DAG)
exclusively in the classic (a,b1,b2,c) and novel forms
(d,e,g,h), resulting in their translocation and activation.
The atypical forms (f and i/k) contain a single non-func-
tional C1 domain that does not bind either phorbol
esters or DAG. There are also other families of proteins
that contain C1 domains that are similarly responsive to
phorbol esters and DAG. The PDK/PKC l family rep-
resents kinase superﬁciality similar to PK-C. However,
the kinase domains are not homologous and addition-
ally show diﬀering selectivity.
Amongst the kinase and non-kinase C1 domains there
are important amino acid variations of the b-loops that
change the domain conformation. An extensive explora-
tion of chemical diversity of PK-C substrates has been
undertaken with the objective of ﬁnding speciﬁc C1-do-
main ligands for each class of these receptors.1 In order
to accomplish this goal, the authors have completed an
investigation into a solid phase method for producing a
nine member library to validate their approach.
The mini-library of 9 compounds was synthesised using
the IRORI MacroKan technology. Synthesis was car-
ried out using a PL-DHP (3,4-dihydro-2H-pyran) resin.doi:10.1016/j.comche.2004.08.001
E-mail: nick_terrett@cambridge.pﬁzer.comEach compound was puriﬁed and PK-C binding aﬃni-
ties for the a-isozyme were compared with those ob-
tained for the crude products. As phorbol esters and
DAG-lactones compete for the same site on the enzyme
(the C1 domain), displacement of a recombinant single
isozyme PK-C-bound [20 3H]phorbol-12,13-dibutyrate
by DAG-lactone in the presence of phosphatidylserine
provided a convenient binding assay. It was found that
there was less than a 4-fold variation in Ki between puri-
ﬁed and crude samples in this study.
One of the most potent compounds discovered was (i)
which possessed a Ki (puriﬁed material) of 14 nM. This
work is of interest as it provides valuable tool com-
pounds with high aﬃnity for PK-C for further investiga-
tion of these enzymes.
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(i)1.2. Dopamine transporter
In order to determine the usefulness of combinatorial
chemistry methods when compared to traditional syn-
thetic methods producing single compounds one at a
time, one could measure the combinatorial procedure
against criteria such as the ease of synthetic execution,
and whether the protocols are reliable. Often these de-
mands are diﬃcult to satisfy. Recently however, it has
been found that multicomponent Grignard reagents
can be prepared and reacted with diﬀering electrophiles
simultaneously, to generate uniform mixtures of prod-
ucts. The identiﬁcation of biologically active library
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re-synthesis of many inactive compounds as well as ac-
tive library members. To obviate the need to synthesise
inactive compounds, a method has been developed
allowing the facile identiﬁcation of highly active com-
pounds from libraries generated from multicomponent
Grignard reagents.2
This method is illustrated by the search and discovery of
potential cocaine antagonists by synthesising an under
represented class of aliphatic substituted tropane deriv-
atives from 1,4-conjugate addition of Grignard reagents
to methyl ecgonidine (ii). A total of 16 libraries, each
containing 25 compounds, were synthesised and several
active compounds re-synthesised. Compounds were
screened for inhibition of the monoamine transporters
hDAT, hSERT, and hNET in a competitive binding
assay, and also for the monoamine uptake using cells
expressing the three transporters and radiolabelled dop-
amine or serotonin. From these assays several potent
mixtures were obtained and, where individual com-
pounds were re-synthesised, this led to (iii), one of the
most potent compounds discovered, with a Ki (binding)
of 14 nM against hDAT and 15-fold selectivity over
hSERT. This work provides a reliable and powerful
method for rapid synthesis of homologous compounds
and the approach can be extended to other libraries,
with the caveat that for vastly larger libraries, the
method does rely on very signiﬁcant biological activity
between exceptional and unexceptional library mem-
bers.
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2. A summary of the papers in this months issue
2.1. Solid-phase synthesis
A new family of peptidic porphyrins, containing a con-
strained RGD moiety, obtained by eﬃcient solid-phase
supported ring-closing metathesis has been described.3
The use of a catalyst system based on Pd2dba3ÆCHCl3
and 1,3,5,7-tetramethyl-2,4,8-trioxa-6-phenyl-6-phospha-
adamantane allows for Suzuki coupling aryl halides
with an array of boronic acids on a solid-phase
platform.4
The syntheses of substituted pyridines organised by the
nature of the disconnection of the ring have been
reviewed. The review includes an analysis of solution-
phase and solid-phase combinatorial methods for pyri-
dine synthesis.52.2. Solution-phase synthesis
A new stereoselective, three-component condensation,
useful for large libraries, combining an aldehyde, ani-
line, and chlorotitanium enolates to aﬀord a,b-substi-
tuted-b-amino carbonyl compounds has been
described.6
2.3. Scaﬀolds for combinatorial libraries
The stereoselective synthesis of tricyclic lactam building
blocks containing a chiral quaternary center and suit-
able for the synthesis of chemical libraries mimicking
the complexity of natural compounds has been
reported.7
The synthesis of 2,3,4-substituted pyridine derivatives
useful as scaﬀolds in the development of peptidomimet-
ics has been described. The use of a variety of electro-
philes in a halogen-dance reaction to produce 3-alkyl-
2-ﬂuoro-4-iodo-pyridine derivatives as functionalized
scaﬀolds and the possibility to diﬀerentiate between
the reactivities of the two halogen handles have been
explored.8
2.4. Solid-phase supported reagents
The utility and recyclability of manganese porphyrin
catalysts supported on diﬀerent polymer resins have
been assessed in the selective epoxidation of three
dienes.9
A new recyclable PEG-bound bi-cinchona alkaloid lig-
and has been developed for homogeneous catalytic
asymmetric aminohydroxylation. It can be easily recov-
ered by precipitation and reused more than ﬁve times
without any signiﬁcant loss in its catalytic eﬃciency.10
2.5. Novel resins, linkers and techniques
Two dual linker systems with speciﬁc reference cleavage
sites have been designed and synthesized to accelerate
and simplify development and optimization of reaction
conditions for solid-phase synthesis. The dual linker al-
lows simple evaluation of the cleavage rate of polymer-
supported compounds from the linker and, at the same
time, ensures that all resin-bound components are
cleaved from the solid support.11
Various trialkylsilyl-linked polymer supports have been
prepared by reacting benzyl chloride resin and a di-
Grignard reagent with CuBr Æ Me2S, followed by
dialkylchlorosilanes.12
Catch and release methods utilizing polymer-support
have been investigated in the separation of 1a, 25-
(OH)2 pre- and provitamin D3.
13
2.6. Library applications
A novel series of PAI-1 inhibitors containing an oxadi-
azolidinedione moiety were identiﬁed by high through-
put screening. Subsequent optimization of substituents
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understanding structure–activity relationship to im-
prove potency have also been described.14
A library of trisubstituted oxazoles, thiazoles, imida-
zoles (1,2,4- and 2,4,5-substituted) and imidazo[1,2-b]-
pyridines has been prepared and evaluated in vitro as
p38a inhibitors and in vivo in several models of rheuma-
toid arthritis.15
Imidazolyl substituted d2-isoxazoline libraries have been
synthesised and were subjected to snake venom phos-
pholipase A2 (PLA2) enzyme inhibitory screening and
structure–activity relationships have been reported for
the ﬁrst time.16
Through structure-based drug design and parallel syn-
thesis, a novel series of nonpeptidic phenyl-based throm-
bin inhibitors using oxyguanidines as guanidine
bioisosteres have been described.17
Quinoxaline derivatives presented good inhibitor activ-
ity of Trypanosoma cruzi growth in in vitro assays, and
a quinoxalines library was used to identify new anti-
chagasic compounds.18
The solution-phase combinatorial synthesis and phar-
macological eﬀect as nonpeptide bradykinin B2 antag-
onists of ﬁfty N, N 0-substituted-N00-1-(4-chlorobenz-
hydryl)piperazine iminodiacetic acid triamide deriva-
tives has been described.19
Carbohydrate and glycoprotein microarrays have been
employed to analyse glycan-dependent gp120-protein
interactions as a basis for the design of agents that inter-
fere with HIV entry.20
The polypeptide N-a-acetylgalactosaminyltransferases
(ppGalNAcTs) play a key role in mucin-type O-linked
glycan biosynthesis by installing the intial GalNAc resi-
due on the protein scaﬀold. The glycopeptide substrate
preferences of several ppGalNAcT family members
has been analysed using a library screening approach.21References
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